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TASEP 1 step $t$
$0$ 1 $N(t)$ Johansson
[9]:






$q$ : $\mathbb{P}[w_{ij}=k]=(1-q)q^{k},$ $k=0,1,2,$ $\ldots$ .
$\mathbb{P}[N(t)\geq N]$ $w_{i,j}$ $i,j\leq N$ $N\cross N$
Robinson-Schensted-Knuth(RSK)
$x\perp 1\backslash$ semi-standard Young tabulex(SSYT) –x$\perp$ $\dashv$
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Proof of Lemma 1. $F_{0}(x;t)$
$\sum_{x=M}^{t}(\begin{array}{l}tx\end{array})(1-q)^{x}q^{t-x}=\sum_{s=M-1}^{t-1}(\begin{array}{ll} sM -1\end{array})(1-q)^{M}q^{s-M+1}$ . (2.7)
$\sum_{s=M-1}^{t-1}(\begin{array}{ll} sM -1\end{array})q^{s-M+1}= \frac{1}{(M-1)!}(\frac{\partial}{\partial q})^{M-1}\frac{1-q^{t}}{1-q}$ (2.8)
$\frac{1}{(M-1)!}(\frac{\partial}{\partial q})^{M-1}\frac{1-q^{t}}{1-q}=\frac{1}{(1-q)^{M}}\{1-\sum_{x=0}^{M-1}(\begin{array}{l}tx\end{array})(1-q)^{x}q^{t-x}\}$ . (2.9)
$M=1$
$M-1$ $M$ $M-1$
$\frac{\partial}{\partial q}\{1-\sum_{x=0}^{M-2}(\begin{array}{l}tx\end{array})(1-q)^{x}q^{t-x}\}=-\frac{M-1}{1-q}(\begin{array}{l}tM-1\end{array})(1-q)^{M-1}q^{t-M+1}$ . (2.10)
$F_{n}(x;t)$
$F_{n}(M;t)=(1-q) \sum_{s=M-1}^{t-1}F_{n-1}(M-1;s)$ . (2.11)
$\mathbb{Z}$ TASEP $N$
Proposition 2. $0,1,$ $\cdots,$ $N-1$ $y_{N},$ $y_{N-1},$ $\cdots,$ $y_{1}(y_{1}<y_{2}<\cdots<y_{N})$
$N$ $t,$ $t+1,$ $\cdots,$ $t+N-1$ $x_{N},$ $x_{N-1},$ $\cdots,$ $x_{1}(x_{1}<x_{2}<$
. . . $<x_{N})$ $P(x_{1}, x_{2}, \cdots, x_{N};t|y_{1}, y_{2}, \cdots, y_{N};0)$
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$P(x_{1},x_{2}, \cdots,x_{N};t|y_{1},y_{2}, \cdots,y_{N};0)$
$F_{0}(x_{1}-y_{1};t)$ $F_{1}(x_{2}-y_{1};t)$ . . . $F_{N-1}(x_{N}-y_{1};t)$
$F_{-1}(x_{1}-y_{2};t)$ $F_{0}(x_{2}-y_{2};t)$ . . . $F_{N-2}(x_{N}-y_{2};t)$
: :. :




$yz,$ $\sim$ $-\cup\backslash ^{-4}$
.




$M-N+1 \leq x_{1}<x_{2}<\cdots<x\sum_{N}P(x_{1}, x_{2}, \cdots, x_{N};t+M|y_{1}=-N+1, y_{2}=-N+2, \cdots, y_{N}=0;0)$
$= \frac{1}{Z_{M,N}}\sum_{t_{N}=0}^{t+N-1}\sum_{t_{N-1}}^{t+N-1}\cdots\sum_{t_{1}=0}^{t+N-1}\prod_{1\leq j<k\leq N}(t_{k}-t_{j})^{2}\prod_{j=1}^{N}\frac{(t_{j}+M-N)!}{t_{j}!}q^{t_{j}}$ (2.13)







TASEP Aztec diamond [29].
$n$ Aztec diamond $[j,j+1]\cross[k, k+1],j,$ $k\in \mathbb{Z}$ 1 1
$\{|x|+|y|\leq n+1\}$
$A_{n}$ $A_{n}$ $2\cross 1$ ( 2, 1) 1 $\cross$ 2(
2, 1)








2: $n=2$ Aztec diamond




$n=2$ Aztec diamond 2 2
$n$
$n+1$ $n$
N S E W
1 ( 2 ). $n+1$ Aztec diamond
$2\cross 2$ 2 1/2
2 $n+1$ Aztec diamond
3 $n=2$ $N$
$S$ $A_{3}$ - $N$ $S$
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4: Aztec diamond TASEP, paths
Shuﬄing Aztec diamond




( 4 ). Aztec diamond
paths ( 4 ) path north
poler slope slope









$E$ f-fi ( 4 $\bullet$
). paths Aztec diamond
$x$ $y$
( 4 ). $y=j$ $i$
$y=j$ $i$




$\alpha_{1}^{1}$ A : $\mathbb{P}[\alpha_{1}^{1}=1]=\mathbb{P}[\alpha_{1}^{1}=0]=1/2$ .
$y=2$ 2
(4.15)
$x_{1}^{2}(t)=x_{1}^{1}(t)$ $x_{1}^{2}$ $y=j+1$ $(j+1)$
$y=j$ $j$
(4.15) $j=n$





$X_{i}^{j}$ $y=j,$ $j+1$ $(2j+1)$
$n(n+1)/2$ $j$





2 $F_{0}(x, t)$ 2
1– $q$ , $q$












































[17]. $B_{1}(t),$ $B_{2}(t),$ $\ldots,$ $B_{N}(t),$ $t\geq 0$
$E=B_{1}(s_{1})+(B_{2}(s_{2})-B_{2}(s_{1}))+\cdots+(B_{N}(t)-B_{N}(s_{N-1}))$ (6.18)
directed polymer
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